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A multi-dose spray applicator is disclosed for dispens- 
ing a pharmaceutical from a sealed container, said applicator 
comprising means for holding the container, a manually op- 
erable metering pump for delivering said pharmaceutical as 
a nasal spray and a hollow needle associated with said pump 
for penetrating a membrane sealing said container and dis- 
pensing the pharmaceutical through the pump, said container 
having a movable wall or plug which is movable to displace 
liquid from the container as it is dispensed by the pump. 




FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to Identify States party to the PCT on the front pages of pamphlets publishing international 
applications under the PCT. 



AM 


Aimenia 


GB 


United Kingdom 


AT 


Austria 


GE 


Geoigia 


AU 


Australia 


GN 


Guinea 


BB 


BaitNKlos 


GR 


Gieece 


BE 


Belgium 


HU 


Hungary 


BF 


Buricina Faso 


IE 


Ireland 


BG 


Bulgaria 


IT 


Italy 


BJ 


Benin 


JP 


Japan 


BR 


Brazil 


KE 


Kenya 


BY 


Belarus 


KG 


Kyrgystan 


CA 


Canada 


KP 


Democratic People's Republic 


CF 


Central African Republic 




of Korea 


CG 


Congo 


KR 


Republic of Korea 


CH 


Switzerland 


KZ 


Kazakhstan 


a 


CAie d'lvoire 


U 


Uecfaienstein 


CM 


Cameroon 


LK 


Sri Lanka 


CN 


China 


LR 


Liberia 


CS 


Czechoslovakia 


LT 


Lithuania 


cz 


Czech Republic 


LU 


Luxembourg 


D£ 


Genmany 


LV 


Latvia 


DK 


Denmaric 


MC 


Monaco 


EE 


Estonia 


MD 


Republic of Moldova 


ES 


Spain 


MG 


Madagascar 


FI 


Finland 


ML 


Mali 


FR 


France 


MN 


Mongnlia 


OA 


Gabon 


MR 


Mauritania 



MW 


Malawi 


MX 


Mexico 


NE 


Niger 


NL 


Netherlands 


NO 


Norway 


NZ 


New Zealand 


PL 


Poland 


PT 


Portugal 


RO 


Romania 


RU 


Russian F^eiation 


SD 


Sudan 


SE 


Sweden 


SG 


Singapore 


SI 


Slovenia 


SK 


Slovakia 


SN 


Senegal 


sz 


Swaziland 


TD 


Chad 


TG 


Togo 


TJ 


Tajikistan 


TT 


Trinidad and Tobago 


UA 


Ukiaine 


UG 


Uganda 


US 


United States of America 


U2 


Uzbekistan 


VN 


Viet Nam 



BNSDOCID- <WO 070e842A1_L> 



wo 97/06842 PCT/GB96/0201 1 



SPRAY APPLICATOR 

This invention relates to spray applicators, parricularly for dispensing 
pharmaceutical substances. One established method of dispensing 
pharmaceuticals is by spray e.g. as a nasal or oral spray. This method has the 
advantage as compared with sub-cutaneous or intravenal injection that it is 
easier for a patient with poor co-ordination or muscular weakness to administer 
the phaimaceutical himself. In the past, containers fitted with a pump or 
aerosol packaged products have been employed. However, these methods 
have proved to be unsatisfactory for packaging pharmaceuticals which are 
sensitive to substances in the atmosphere, such as compounds which degrade 
by contact with water or oxygen. 

It is. therefore, one objea of the present invention to provide an 
applicator for dispensing pharmaceuticals in the form of a spray, which 
minimises contact with atmospheric components until the product is disjDcnsed. 

According to one aspect of the present invention, there is provided a 
spray applicator for dispensing a pharmaceutical from a sealed container, said 
apphcator comprising means for holding said sealed container, a manually 
operable pump for dehvering said pharmaceutical as a nasal spray and a hollow 
needle associated with said pimip for penetrating a membrane sealing the 
container and dispensing the pharmaceutical through the pump. 

The apphcator of the present invention is particularly designed for 
dispensing pharmaceuticals which are sensitive to oxygen or water. One 
example of such a compound is apomorphine hydrochloride (or other 
pharmaceutically acceptable salt) which is widely used in the treatment of 
Parkinson's disease. For such use. apomorphine is conveniently applied as a 
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nasal spray and is rapidly absorbed through the nasal membrane. The spray 
applicator may, however, be adapted for other purposes, e.g. for applying a 
spray to the mouth and for dispensing other pharmaceuticals via the mouth or 
nose, particularly for treating the mouth, nose and lungs. 

The pump component of the appticator may be construaed as a 
metering pump so that on actuation of the pump, a metered dose of the 
pharmaceutical is sprayed into the patient's nose or mouth. 

Preferably, the apphcator includes means for moving the needle tovs^ards 
the membrane amomaticaUy on acniation or just piior to actuation of the pump. 
For example, depression of the pump system may cause the needle to move 
towards and penetrate a membrane sealing the container in v»rhich the 
pharmaceutical is packaged. 

In order to prevent the device from being actuated unintentionally, the 
applicator may include a removable device such as a cUp, ring or tag which 
prevents the needle penetrating the membrane or prevents, respectively, means 
carrying the needle and sealed comainer from coming together until the 
apphcator is intended to be used. 

When the needle penetrates the membrane over the end of the vial, the 
contents remain substantially sealed with respect to the atmosphere so that air 

cannot enter the vial 

In order to allow the hquid within the pharmaceutical container to be 
displaced v^mhout the need to introduce air or other gas into the sealed vial, the 
pharmaceutical container preferably has a v/all or plug which is movable to 
displace Hqmd as h is pumped out of the container by the pump device. Such 
moveable waU or plug may be urged mwardly by a spring or other mechanical 
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device so as to assist priming the pump, although the spring is not essential. 
The container may be constructed as a collapsible container, such as a tube, by 
making the walls from a flexible material such as a plastics sheet material. 

One pharmaceutical application of the spray applicator is for dispensing 
compounds for controlling Parkinson's Disease. Patients suffering from 
Parkinson's Disease often have difficulty in manipulating devices for 
administering their medication. A further feature of the apphcator of the 
invention is to provide a dispensing cap in which the outlet from the pump is 
angled obfiquely, thus providing a platform on the cap of the applicator which 
enables the patient to operate the pump conveniently with his thumb. 

Two embodiments of the present invention will now be described with 
reference to the accompanying drawings, which are partly schematic. 

In the acconq^anying drawings:- 

Figure 1 is a longitudinal section through the applicator in assembled 
condition, 

Figure 2 is a perspective view of a chp for preventing the needle 
penetrating the sealed container, 

Figure 3 shows the components of the applicator in a disassembled 

state, 

Figure 4 is a schematic view showing an alternative method of actuating 
the pump, 

Figure 5 is a longitudinal view in section of a second embodiment of the 
apphcator in its "use" position: 

Figure 6 is a similar seaion through the applicator shovm in Figia-e 5, 
but in its "rest" position: 
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Figures 7 shows the disassembled components of the applicator shown 

in F^;ures 5 and 6; and 

Figures 8A and 8B are two perspective views of a modified dispenser. 
Referring to Figures I to 4 of the accompanying drawings, the nasal 
appHcator comprises a container (1) shaped to receive a sealed vial (2) into 
which the pharmaceutical is packaged. Vial (2) is of a type which is currently 
used in the pharmaceutical industry for packaging injectable materials. The 
vial comprises a glass or plastics tube (3) having a lower end which is closed 
with a rubber or plastic bung or plug (4). The upper end of the vial has 
membrane (5) which is designed to be penetrated by a hypodermic needle for 
removing the coments. After penetration of the membrane the membrane is 
sufficiently elastic to close around the needle and seal itself against inadvertem 
escape of liquid or escape under the pressure arising during pumping of doses 
of liquid from the container. The membrane is preferably a rubber or rubbery 
plastics material. Vial (2) is designed to be a mnki-dose container so that as 
hquid is removed from the vial (2), plug (4) moves upwardly to displace the 
liquid so removed. A spring (6) may be employed to assist this action and/or 
priming of the pump but is not essential At its upper end, container (1) is 
threaded to receive a cap (7) and a pump holder (8) is mounted for axial sUding 
movemem on the neck (9) of the container (1). Crimped onto the neck (10) 
of the pump holder (8) is a pump (11) and mounted on the upper end of the 
pump is a nasal actuator and ovcrcap (12) and (13) respectively. Pump (1 1) is 
of the kind conventionally used for pumping pharmaceuticals from closed 
containers. The pump may be an airless mechanical pump with or without a 
dosing device such as those manufacmred by Perfea-Valois or their parent 
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con5)any Valois Step under model No. '\T 7\ An example of a metering 
pump of this kind is also described in WO 95/09054. 

The lower end of the pump (1 1) has a tubular portion (14) to which a 
hollow needle (15) is attached either internally or externally, e.g. by means of a 
luer-type connection. 

The appHcator works in the following manner. Cap (13) which is a 
press fit of actuator (12) is removed and the actuator pressed down by placing 
the fingers on ledges (16). This causes pump holder (8) to move downwardly 
xmtH needle (15) penetrates the membrane (5) and enters the liquid contained in 
\'ial (2). Continuing downward pressure causes the pump to take in a dose of 
the pharmaceutical and to spray the dose through the nasal actuator (12). On 
release of such finger pressure, needle (15) remains in the vial with the 
membrane sealing around the needle to prevent escape of liquid between the 
outer surface of the needle and the membrane. This is because the underside 26 
of the cap engages with the recess 25 of the cap 8 or the annular projection 27 
engages in the groove 21 . The piston (not shown) within pimip 1 1 is returned 
to its initial posidon by a return spring within the pump housing 1 1 . This 
aspirates liquid into the pump ready for dispensing the next dose from the vial. 
Further doses of liquid can be pumped fi-om the vial by the patient as required 
by pressing on the ledges 1 6. 

In order to prevent the applicator from being inadvertently actuated, a 
removable clip (20) may be fitted into a groove (21) in the neck (9) of 
container (1). The clip (20) may be manufactured from a springy plastics 
material so that it is readily removed by pulling the tag or ring which is attached 
to it. When the clip (20) is in place, however, its thickness or an abutment 
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protrading from it, prevents the pump holder moving down the neck (9) 
sufficiently fer to aUow the hoUow needle to penetrate the membrane (5). 

Figure 4 shows an alternative way of depressing the actuator (12) for 
patients who have very poor co-ordination or muscular power. In this 
modification, the container (1) may be gripped by a holder (30) having a lever 
(3 1 ) mounted thereon. Lever (3 1) has an arm (32) which is shaped to press 
onto shoulders (1 6) of the nasal actuator (12). By operating lever arm (33), 
the patient is able to actuate the appUcator with miniTniim mechanical force. 

It will be appreciated that various modifications can be made to the 
applicator m accordance whh the invention. For example, the holder may be 
formed with a threaded, removable base for introducing the vial and the neck 
(7) may be formed integraHy with the body (1). The pump unit may be crimped 
downwardly onto the neck of the holder and be arranged to be movable 
downwardly to permit the needle to enter the membrane (5). 

Conveniently, most of the components of the appUcaior may be 
manufactured from plastic materiak. Tlie holder (1) may, for e.xan?)le, be 
made from a clear plastics material so that the patient can see whether the vial 
is empty. In the case of apomorphine, the pharmaceutical turns green after 
exposure to atmospheric oxygen. Once the contents of the vial are observed 
to have changed to a green colour which is sufficiently deep (as indicated by a 
shade Chan on the appUcator or packaging), to indicate that the pharmaceutical 
is no longer effective. An imponant aspect of the appUcation of this invention is 
that the pharmaceutical in the vial remains sealed from the atmosphere until the 
patient uses the applicator for the first time. 
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Figures 5, 6, 7, 8A & 8B show modified applicators which include a 
number of modifications but work in a similar fashion to the applicator shown 
in Figures 1 to 4. 

Referring to Figures 5, 6 and 7, the modified dispenser comprises an 
outer hollow component (101) forming one part of a container, preferably 
moulded from plastics material. In the embodiment shown in these Figures, the 
pump (lOS) is the same kind of metering pump as aheady described in 
connection with Figures 1 to 4. Also, the vial (1 1 1) is essentially as described 
in relation to the embodiments of Figures I to 4. The differences concern the 
comainer for the vial and the nozzle through which the product is dispensed. 
Coniq^onent (101) is open at one end (1 02) and at its other end (103) is formed 
with a mouth and throat ( 1 04) for receiving a dosing pump (1 05). Pump ( 1 05) 
is preferably crimped into the mouth (104) of component (101), e.g. with an 
aluminium closure femile. A hollow needle ( 1 06) is fitted to the pump ( 1 05). 

A second component (107) of the container is slidably received in the 
tubular hollow pan of component (101). Again, the second con^onent is 
conveniently moulded from plastics material. Component ( 1 07) is formed with 
two longitudinally spaced grooves (108) and (109) and the inside of the 
conq^onent (101) is formed with a corresponding annular ring or projection 



Con^Donent (107) is formed with a tubular cavity for receiving a vial 
(111) and has a closed base (1 12) and a neck (1 13). Vial (1 1 1) is retained 
within the component (107) by a threaded cap (114) which engages with 
corresponding threads on the inside of the neck of the con:iponent (107). 
Altematively, the cap (114) may be a friction fit in the neck of component 



(110). 
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(107) or one of the cotnponents may have lug(s) which engage with groove(s) 
or recesses. In use, the shoulder of the vial(l 11) will abut against the cap 
(1 14) or the neck win abut against a ledge (115). However, for clarity a slight 
gap is shown in the drawing. Vial (111) is a tube open at its lower end but 
includes a sealing plug (116) (preferably of elastomeric material). Plug (1 16) 
is preferably in contaa with a spring (1 17) tending to urge the plug towards the 
neck of the viaL 

As shown in Figure 6, the cap (114) is formed with a slot (118) into 
which a guard strip (119) slides. Guard strip (119) passes through slots (I18A 
& 1 1 8B) in components (101 & 107) which are aligned with slots (1 1 8) in cap 
(114). The width and toughness of strip (1 19) is such that it would be difficult 
for needle (1 06) to penetrate it and reach the membrane across the neck of vial 
(111). 

Pump (105) has an outlet mbe (120) depression of which causes the 
pump to operate. Tube (120) is received within a nasal spray head (121) 
which has a dispensing nozzle (122) connected to the mbe (120). Nozzle 
(122) extends obliquely to the centre line of the dispenser so as to provide a 
convenient ledge (123) for the patient to apply finger pressure to operate the 
device. 

The dispenser shown in Figures 5, 6 and 7 works in the follovmg 
manner. In the position shown in Figure 6, the projeaion (1 10) engages in 
groove (108) and releasably retains the imier component in relation to the outer 
component (101) in the position shown in Figure 6. 

When it is desired to use the dispenser, the guard strip (1 19) is pulled 
out by pulling on the ring (120). The dispenser can then be operated by 
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pressing the base (1 12) on a flat surface and pressing, e.g. with the thumb on 
the ledge (123). This causes the inner component to be pressed into the outer 
component (101) and the needle to penetrate the membrane (124) across the 
neck of the vial At the same time, the annular projeaion (1 10) engages in the 
groove (109) thus retaining the component (107) within the con^onent (101). 
For this purpose, projection (110) can be made to be a better fit in groove 
(1 09) than in groove (108) so that it is easier to dislodge projection (110) fi-om 
groove (108) than groove (109). 

It has been found that a needle which has a very shght or no taper at all 
is best employed. This is because needles with a long taper tend to allow the 
contents of the vial to spray out as the needle begins to penetrate the 
membrane. However, conventional needles may be employed. 

The walls of the conoponents (101, 1 07) may be transparent or include a 
window. This arrangement enables the contents of the vial to be checked, e.g. 
to see if the vial contains sufficient liquid for one more treatment or, in the case 
of some medicaments, to check the appearance of the contents since this can 
undergo a coloiff change which may indicate it is no longer efiFective. 

Instead of having a spring such as the spring (6) shown in the 
embodiments of Figures 1 to 3, a projection is moulded on the base (108). 
This projection bears on the plug (1 12) so that when the apphcator is initially 
activated, the plug is urged upwardly and primes the pump. 

Figures 8A and 8B show external perspeaive views of a modified 
dispenser. In this embodiment, the vial (not visible) is contained within a body 
400 which may be formed from inner and outer components similar to 
components (101,107) in Figures 5 and 6. A guard strip (401) is received in a 
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slot (402) and prevents the dispenser being actuated inadvertently. A spray 
head (403) is fitted to the discharge tube of the pump and provides a platform 

(404) for applying finger or thumb pressure to operate the pump. Nozzle 

(405) terminates in a discharge outlet v/hich may incorporate various outlet 
designs to vary the spray pattern. A closure cap (405) may be fitted over the 
nozzle to protea the nozzle for storage and transport. 
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CLAIMS- 



1 . A multi-dose spray applicator for dispensing a pharmaceutical 
from a sealed container, said applicator con:q3rising means for holding the 
container, a manually operable metering pump for delivering said 
pharmaceutical as a nasal spray and a hollow needle associated with said pump 
for penetrating a membrane sealing said container and dispensing the 
pharmaceutical through the pump, said comainer having a movable wall or plug 
which is movable to displace Uquid from the container as it is dispensed by the 

p mnp 

2. An apphcator as claimed in claim 1, which includes means for 
moving the needle towards the membrane on initial acmation of the pnmp 

3. An apphcator as claimed in claim 2 which includes a removable 
device to prevent the needle penetrating the membrane until the apphcator is 
imended to be used. 

4. An apphcator as claimed in claim 3 in which the safety device 
comprises a shield located between the membrane and the needle, said shield 
being movable to an inoperative position when the apphcator is intended to be 
used. 

5. An apphcator as claimed in claim 3 in which the safety device 
comprises a locking means which in its operative position prevents a 
component carrying the pump towards the container to an extent that the 
needle penetrates the membrane. 

6. An apphcator as claimed in any one of the preceding claims 
wherein the plug is movable into the container under the influence of a spring. 



wo 97/06842 PCT/GB96/02011 

12 



7. An applicator as claimed in any one of the preceding claims in 
which the pump is primed by movement of the needle into the container. 

8. An applicator as claimed in any one of the preceding claims 
wherein the means for holding the container conges a housing, said housing 
comprising a base part for holding said container and a top part for holding the 
pump, the top and base parts being relatively movable to allow the needle to 
penetrate the membrane. 

9. An apphcator as claimed in claim 8 wherein the base part is 
sUdable within the top part and the two parts include co-operating means for 
holding them together with the end of the needle within the contamer and the 
membrane forming a seal around the ne«iQe. 

10. An apphcator as claimed in claim 9 wherein the co-operating 
means include at least one resilient finger on one part which is engageable in a 
recess in the other part. 
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EP-A-569611 


18-11-93 


EP-A- 


0739654 


30-10-96 




W0-A-95G0195 


05-01-95 


AU-A- 


4642393 


17-01-95 



EP-A-546607 



16-06-93 



AU-B- 

AU-A- 

BE-A- 

BR-A- 

CA-A- 

CN-A- 

CZ-A- 

DE-U- 

ES-A- 

FI-A- 

FR-A- 

GB-A,B 

GR-A- 

HU-A,B 

IL-A- 

IT-B- 

JP-A- 

LU-A- 

NZ-A- 

PT-A- 

SK-A- 

US-A- 

ZA-A- 



663535 
2979092 
1005867 
9204653 
2084350 
1078647 
9203540 
9216359 
2049675 
925477 
2684304 
2262138 
92100534 
66577 
103945 
1256696 
6070980 
88193 
245337 
101106 
354092 
5307953 
9209335 



12-10-95 
10-06-93 
22-02-94 

08- 06-93 
04-06-93 
24-11-93 
18-05-94 

01- 04-93 

16- 04-94 
04-06-93 
04-06-93 

09- 06-93 
31-08-93 
28-12-94 
31-12-95 
12-12-95 
15-03-94 

17- 08-93 
26-05-95 
30-06-94 
12-04-95 
03-05-94 

02- 08-93 
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